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The primary goal of this study was to examine relationships among observed practice behaviors, self-reported practice habits, and performance achievement of high school wind players (N = 60). Participants practiced in three 25-minute sessions, rated their practice efficiency following each day, and completed a practice survey. Participants performed a researcher-composed ?tude six times across the duration of the study.
Performances were rated using objective and subjective criteria. Practice sessions were observed for frequencies of selected practice behaviors.
Interjudge reliability for perfor mance ratings and observations was acceptable to high. A significant change (p < .001) in performance achievement was detected over time (d = .85) . The behaviors exhibited the most were repeat measure, repeat section, and marks part. Significant correlations were found: (a) among the behaviors repeat section, whole-part-whole, and slowing; (b) between performance achievement and the behaviors repeat section, whole-part-whole, slowing, and skipping directly to or just before critical musical sections of the ?tude; and (c) between performance achievement and self-reports of percentage of time spent on for mal and informal practice and use of metronome. Self-evaluations of practice efficiency were strongly related to performance achievement scores at day one, less so at day two, and not at all on day three. Lastly, several small relationships were also found between self-reported practice habits and observed practice behaviors. 1996) , advanced students (e.g., Smith, 2002) , or professionals (e.g., Lehmann & Ericsson, 1997 Hewitt, 2001; Rosenthal, 1984) , the combination of mental practice with physical practice (e.g., Miksza, 2005; Ross, 1985) , structured practice routines (e.g., Barry, 1990) , and self-regulated behavior (e.g., Austin & Haefner Berg, 2006; McPherson & Zimmerman, 2002) may be important elements of effective practice. However, little is still known regarding which specific practice behaviors are the best predictors of performance achievement. Lehmann and Ericsson (1997) Studies that incorporate behavioral analyses of music practicing have become increasingly common (e.g., Geringer & Kostka, 1984; Ginsborg, 2002; Hallam, 2001; Maynard, 2006; McPherson & Renwick, 2001; Nielsen, 1999; Smith, 2002) . Of the studies that have incorporated behavioral analyses, only a few have also included dependent measures of performance achievement (Killian & Henry, 2005; Miksza, 2006) or musical competence (Gruson, 1988) . Gruson (1988) When taken together, the findings suggest that those who took a more strategic approach toward practicing (e.g., breaking parts down and putting them back into context, identifying difficult spots) also achieved the highest performance scores.
Similarly, Killian and Henry (2005) found that high school vocalists who used the strategy isolated problem areas in the 30 sec prior to performing a singing task out performed those who did not. More studies are needed to determine whether these results could be generalized to high school instrumentalists.
Researchers have also investigated music practice behavior by means of self-report (e.g., Byo & Cassidy, 2004; Hamann, Lucas, McAllister, & Teachout, 1998; Smith, 2002) . However, only a small number of studies have examined the relationships between self-reported practice behaviors and performance achievement (Jorgensen, 2002) or musical competence (Barry, 1991; Sloboda et al., 1996) . Jorgensen (2002) what type of practice activities were being used by the participants. In contrast, Barry (1991) found that high school and community college musicians reported using the strategies (a) practicing small sections before playing through the entire piece, (b) using a metronome, and (c) listening to recordings of the material being practiced signifi cantly less than professional musicians. In addition, Sloboda et al. (1996) found that British instrumentalists ages 8 to 18 who were admitted to a specialist music school reported significantly more time practicing repertoire and technical work than those who had not been admitted or ceased playing their instruments. The same partici pants also reported significantly more technical work in the morning, reported more time in individual lessons, and were more consistent in their practice patterns from week to week. Although these self-report findings are informative in their own right, it is important to confirm them with observational evidence. behaviors and/or emotions by increasing arousal (e.g., Martens, 1969; Zajonc, 1965 Objective and subjective measures of performance achievement were included in this study. The objective performance measure (OPM) was an adaptation of the Watkins-Farnum Performance Scale (WFPS; Watkins & Farnum, 1954 defined by the researcher on the basis of informal observation, pilot study results, and teaching experience, and others were drawn from scales by Gruson (1988) and Smith (2002) for pianists and strings, respectively. A sample of 25% of the individual practice session recordings was randomly selected by the researcher for analysis by an independent observer, a graduate wind player from a large midwestern university with 5 years of public school teaching experience. Frequency count reliability was calculated with the equation (number of agreements)/(number of agreements + disagreements) for each behavior at each day. The results indicated acceptable reliability with percentage agreement ranging from 68% to 100% for each behavior across all days, with the exception of the behaviors varying pitch and varying rhythm. However, the lack of agreement between judges on these behaviors was likely because of their relative rarity and the subsequent lack of variability in the frequency distributions found. Therefore, the behaviors varying while practicing, (e) frequency of recording themselves practicing, (f) frequency of using a metronome while practicing, (g) frequency of using an electronic tuner while practicing, and (h) general belief regarding personal practice efficiency (see Table 1 ).
Results

Self-Reported Practice Habits
Descriptive analyses of the practice habit items revealed that the mean length of aver a. Scale is 1 = never, 2 -almost never, 3 = occasionally, 4 = almost always, 5 = always.
b. Scale is 1 = extremely inefficient to 10 = extremely efficient.
c. 1-1 = Day 1 pretest, 1-2 = Day 1 posttest, 2-1 = Day 2 pretest, etc.
suggest that those who reported greater amounts of one habit also tended to report greater relatively weak (see Table 2 ).
Observed Practice Behaviors
All practice behaviors were exhibited on each day with the exception of the behavior use of metronome, which was observed only on Day 1 (see Table 3 ). The behavior repeat measure was exhibited by 100% of the sample and had the highest mean frequency across all days (M = 63.90 to 89.82). The behavior repeat section was the second most common behavior used (M = 16.65 to 20.63) and was also con sistently exhibited by a large proportion of the sample across each day (95.0% to 96.7%). The behavior marks part also had a high mean (41.15) and was exhibited by 85% of the sample. The next most frequent behaviors exhibited were slowing and non-?tude-related playing, with means ranging from 2.40 to 3.52 and 1.77 to 2.12, respectively. Slowing was exhibited by 75% to 80% of the sample across the 3 days, whereas non-?tude-related playing was exhibited by only 40% to 56.7% of the sample.
No other behaviors had mean frequencies above 2 on any day. Although the mean frequency counts were relatively small, the behavior whole-part-whole was exhibited by a majority of the participants on each day (51.7% to 63.3%). In addition, a majority of the participants (51.7% to 58.3%) did frequently skip directly to or just before critical musical Sections 1, 2, and 5 on each day. The behaviors used the least were use of metronome and repeat ?tude. Only 2 participants used a metronome during the study. All other behaviors had means lower than 1 and were exhibited by less than 50% of the sample on any given day.
The mean duration of time spent playing across the 3 days ranged from 16.67 min (Day 3) to 18.45 min (Day 1). tice behaviors exhibited by more than 50% of the sample, suggesting that those who were more likely to use a particular behavior on Day 1 were also more likely to exhibit that same behavior on Days 2 and 3. Therefore, composite variables were created for each behavior to enable a more parsimonious analysis. Correlations were calculated between all possible pairs of composite behaviors that were exhibited by to .66, p < .01), indicating that those who were more likely to exhibit the behavior repeat section were also more likely to use whole-part-whole and slowing behaviors and vice versa. Relatively strong correlations were also found between the behaviors skipping directly to or just before critical Sections 1, 2, and 5 {rho = .51 to .59, p < .01), indicating that participants who were likely to skip directly to or just before critical musical Section 1 while practicing also tended to skip directly to or just before Sections 2 and 5 and vice versa. A moderately strong significant relationship {p < .001) was also detected between the behaviors repeat measure and duration of time spent playing {rho = .46). Those who exhibited more repeat measure behaviors also tended to spend greater amounts of time playing during the study. Most of the correlations determined between the composite behaviors exhibited by more than 50% of the sample and self-reported practice habits were nonsignificant. Those that were significant were relatively small and may have limited practical significance (e.g., rho < .35).
Relations Among Observed Practice Behaviors and Performance Achievement
Correlations between the practice behaviors exhibited by more than 50% of the sample and composite performance achievement scores were also examined for each day of the study ( strate a trend that suggests that the participants' efficiency ratings were more closely related to their performance achievement at Day 1 than any other day. It is important to note that the declining degree of association over time is apparently not because of a lack of variance in the two variables. (2006) and Gruson (1988) that the amount of time spent playing is not necessarily an indicator of how much improvement is being made while practicing. A lack of correlation between time spent playing and performance achievement was also found by Miksza (2006) . In general, the results of this study have shown that the quality of practicing that takes place may be more crucial to improvement than the quantity of time spent playing. Music practice is undoubtedly an important topic to investigate, given the immense amounts of time and energy all musicians must devote to practicing throughout their lives. This study examined the music practice of high school wind players from mul tiple perspectives. Particular strengths of the study were (a) a sample with diverse demographic characteristics, and (e) data collection across multiple practice sessions (e.g., 3 days). The results from this study represent valuable contributions to the body of existing information regard ing the nature of music learning and avenues for further study of deliberate practice. Ultimately, the findings of this study, with replication and extension, may serve to aid performers and teachers address important issues regarding music practice.
